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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Investiga¬ 
tions.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  investigation  is  to  identify  expeditiously  those  dams  which 
may  pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections .  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  in¬ 
spection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Design  Flood  is  based  on  the  estimated  Probable 
Maximum  Flood  (greatest  reasonably  possible  storm  runoff)  for  the 
region,  or  fractions  thereof.  The  Spillway  Design  Flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition, 
and  the  downstream  damage  potential. 

Breach  analyses  are  performed,  when  necessary,  to  provide  data 
to  assess  the  potential  for  downstream  damage  and  possible  loss  of 
life.  The  results  are  based  on  specific  theoretical  scenarios 
peculiar  to  the  analysis  of  a  particular  dam  and  are  not  applicable 
to  other  related  studies  such  as  those  conducted  under  the  Federal 
Flood  Insurance  Program. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

ABSTRACT 


Monroe  Lake  Dam:  NDI  I.D.  No.  PA-00633 


Owner: 


Monroe  Lake  Property  Owners 
Association,  Inc. 


State  Located:  Pennsylvania  (PennDER  I.D.  No.  45-117) 

County  Located:  Monroe 


Stream:  Bear  Swamp  Run 

Inspection  Date:  20  October  1980 


Inspection  Team:  GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 

Based  on  a  visual  inspection,  operational  history,  and  hydrologic/ 
hydraulic  analysis,  the  dam  is  considered  to  be  in  fair  condition. 


The  size  classification  of  the  facility  is  small  and  the  hazard 
classification  is  considered  to  be  high.  In  accordance  with  the 
recommended  guidelines,  the  Spillway  Design  Flood  (SDF)  ranges 
between  the  1/2  PMF  (Probable  Maximum  Flood)  and  the  PMF.  Due  to 
the  high  potential  for  damage  to  downstream  structures  and  possible 
loss  of  life,  the  SDF  is  considered  to  be  the  PMF.  Results  of  the 
hydrologic  and  hydraulic  analysis  indicate  the  facility  will  pass 
and/or  store  approximately  30  percent  of  the  PMF  prior  to  embank¬ 
ment  overtopping  at  the  low  area  in  the  embankment  crest.  Breach 
analysis  indicates  that  failure  under  a  0.35  PMF  event  or  larger 
could  lead  to  increased  downstream  damage  and  potential  for  loss  of 
life.  Thus,  based  on  screening  criteria  provided  in  the  recom¬ 
mended  guidelines,  the  spillway  is  considered  to  be  seriously 
inadequate  and  the  facility  unsafe,  non-emergency. 


Calculations  also  indicate  that  if  the  embankment  crest  was  uni¬ 
formly  regraded  to  the  design  top  of  dam  level  at  elevation 
996.0  feet,  the  facility  could  pass  and/or  store  approximately  60 
percent  of  the  PMF  prior  to  embankment  overtopping.  Consequently, 
the  facility  would  be  considered  inadequate  rather  than  seriously 
inadequate.  In  addition,  the  spillway  capacity  could  be  increased 
to  about  75  percent  of  the  PMF  if  the  downstream  roadway  were 
modified  to  enable  unrestricted  flow. 


It  is  recommended  that  the  owner  immediately: 


A> 


I 


in 


Monroe  Lake  Dam:  NDI  I.D.  No.  PA-00633 

a.  Uniformly  regrade  the  embankment  crest  to  the  design  top 
of  dam  level  at  elevation  996.0  feet  under  the  direction  of  a 
registered  professional  engineer  experienced  in  the  construction  of 
earth  dams.  If  it  desired  not  to  perform  the  above  remedial  work, 
the  owner  should  immediately  retain  the  services  of  a  registered 
professional  engineer  experienced  in  the  hydrology  and  hydraulics 
of  dams  to  further  assess  the  adequacy  of  the  spillway  and  prepare 
alternative  recommendations  for  remedial  measures  deemed  necessary 
to  make  the  facility  hydraulically  adequate. 

b.  Clear  all  obstructions  from  the  road  culvert  immediately 
below  the  outlet  to  allow  the  inundated  area  along  the  downstream 
embankment  toe  to  drain  and,  subsequently,  locate  the  source(s)  of 
any  seepage  and/or  leakage.  Furthermore,  any  seepage  and/or  leak¬ 
age  observed  should  be  assessed  in  all  future  inspections  noting 
any  turbidity  or  changes  in  rates  of  flow. 

c.  Repair  the  deteriorated  concrete  associated  with  the 
spillway  weir  and  wingwalls. 

d.  Replace  the  deteriorated  entry  door  and  stop  logs  as¬ 
sociated  with  the  outlet  riser. 

e.  Develop  formal  manuals  of  operation  and  maintenance  to 
ensure  the  proper  future  care  of  the  facility.  Included  in  these 
manuals  should  be  a  formal  warning  system  to  notify  downstream 
inhabitants  should  hazardous  embankment  conditions  develop.  The 
system  should  include  provisions  for  around-the-clock  surveillance 
of  the  facility  during  periods  of  unusually  heavy  precipitation. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
MONROE  LAKE  DAM 

NDI  #  PA-00633,  PENNDER  #  45-117 
SECTION  1 

GENERAL  INFORMATION 


1 . 0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  program  of  inspection  of  dams  throughout  the  United  States. 


1 . 1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  or  property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Monroe  Lake  Dam  is  an  earth 
embankment  approximately  12  feet  high  and  390  feet  long,  including 
spillway.  The  facility  is  provided  with  an  uncontrolled,  rectan¬ 
gular  shaped,  concrete  spillway  located  at  the  right  abutment.  The 
spillway  is  equipped  with  an  ogee-like  weir,  50  feet  in  length. 

The  outlet  works  consists  of  an  18-inch  diameter  cast  iron  pipe 
that  discharges  at  the  downstream  embankment  toe.  Flow  through  the 
conduit  is  manually  controlled  by  an  18-inch  diameter  sluice  gate 
located  at  the  _inlet. 

b.  Location.  Monroe  Lake  Dam  is  located  on  Bear  Swamp  Run, 
a  tributary  to  Marshall  Creek,  in  Middle  Smithfield  Township, 

Monroe  County,  Pennsylvania.  The  facility  is  less  than  five  miles 
north  of  the  community  of  Marshalls  Creek,  Pennsylvania  and  approxi¬ 
mately  eight  miles  north  of  the  city  of  East  Stroudsburg, 
Pennsylvania.  The  dam,  reservoir  and  watershed  are  contained 
within  the  Eakt  Stroudsburg  and  Skytop,  Pennsylvania  7.5  minute 
U.S.G.S.  topographic  quadrangles  (see  Figure  1,  Appendix  E).  The 
coordinates  of  the  dam  are  N41°  7.0*  and  W75°  8.2'. 

c.  Size  Classification.  Small  (12  feet  high,  400  acre-feet 
storage  capacity  at  top  of  dam). 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 


2 


e.  Ownership .  Monroe  Lake  Property  Owners 

Association,  Inc. 

P.0.  Box  17 

Marshalls  Creek,  Pennsylvania  18335 

Attn:  Leroy  F.  Hein,  Sr. 

President 

f.  Purpose.  Recreation. 

g.  Historical  Data.  Detailed  correspondence  from  PennDER 
files  indicates  that  Monroe  Lake  Dam  was  originally  constructed  in 
1926  by  Clarence  Stone  of  Stroudsburg,  Pennsylvania.  The  facility 
was  designed  by  J.  L.  Westbrook,  an  engineer  and  surveyor,  also  of 
Stroudsburg. 

Construction  of  the  original  facility  was  beset  with  various 
delays  attributable,  in  part,  to  the  owner's  indifference  to  con¬ 
forming  to  state  regulations  contained  within  the  construction 
permit.  Unannounced  design  changes  and  complaints  from  downstream 
residents  were  frequent  and  completion  of  the  facility  was  delayed 
for  years.  Clarence  Stone  remained  the  registered  owner  of  the 
facility;  however,  the  affairs  of  the  dam  were  carried  out  by  his 
associate  Dr.  W.  E.  Andrews  after  1927. 

Sometime  around  1947,  the  still  uncompleted  and  by  now  deter¬ 
iorated  facility  was  sold  to  Stuart  P.  Pfeiffer  of  East  Stroudsburg, 
Pennsylvania.  In  1948,  the  state  ordered  the  lake  drained  by 
breaching  due  to  the  development  of  hazardous  seepage  and  piping 
conditions.  Mr.  Pfeiffer  retained  the  E.C.  Hess  Company  of 
Stroudsburg,  Pennsylvania  to  design  a  new  facility  on  the  present 
site  (see  Figure  2).  A  construction  permit  was  issued  in  1949; 
but,  the  owner  delayed  construction  several  years  such  that  the 
permit  had  to  be  reissued  in  1955.  The  present  facility  was  fin¬ 
ally  completed  in  1957. 

In  1958,  the  renovated  facility  was  acquired  by  Pocono 
Lakeshores,  Inc.,  a  Florida  based  real  estate  developer.  The 
present  community  surrounding  Monroe  Lake  is  the  result  of  the 
efforts  of  this  firm.  PennDER  records  indicate  the  developers 
showed  little  interest  in  maintaining  the  dam.  During  the  1960's 
Pocono  Lakeshores,  Inc.  slowly  divested  itself  of  the  dam  and 
surrounding  facilities,  turning  them  over  to  an  organized  group  of 
community  homeowners  known  as  the  Monroe  Lake  Property  Owners 
Association. 

The  Association  has  officially  owned  Monroe  Lake  Dam  since 
1968  and  PennDER  records  indicate  the  group  has  always  attempted  to 
fully  comply  with  state  requests.  To  this  end,  modifications  were 
made  to  the  spillway  to  provide  support  for  the  cracked  right 
spillway  wingwall  at  the  request  of  the  state  in  early  1968  (see 
Figure  3).  In  the  fall  of  1969,  however,  seepage  and  piping  were 
discovered  along  the  downstream  embankment  toe,  approximately 
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150  feet  left  of  the  spillway.  The  condition  prompted  state  offi¬ 
cials  to  order  the  facility  drained.  The  E.C.  Hess  Company  inves¬ 
tigated  the  condition  and,  in  1970  and  1971,  an  extensive,  and 
apparently  successful  grouting  program  was  conducted  and  completed. 

The  facility  has  functioned  without  major  problems  since  1971. 
The  last  time  significant  maintenance  was  performed  on  the  facility 
occurred  in  1972  when  the  control  gate  on  the  outlet  conduit  was 
replaced. 


1 . 3  Pertinent  Data . 


Drainage  Area 


lare  miles ) . 


b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  Outlet  Conduit  -  Discharge  curves 
are  not  available. 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  =  470  cfs 
(see  Appendix  D,  Sheet  15). 

c.  Elevations  ( feet  above  mean  sea  level).  The  following 
elevations  were  obtained  from  available  drawings  and  through  field 
measurements  based  on  the  elevation  of  normal  pool  at  992.0  feet  as 
indicated  in  Figure  1  (see  Appendix  D,  Sheet  1). 


Top  of  Dam 

Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 
Spillway  Crest 
Upstream  Inlet  Invert 
Downstream  Outlet  Invert 

Streambed  at  Dam  Centerline 
Maximum  Tailwater 

Reservoir  Length  (feet) 


996.0  (design). 

994.3  (field). 

Not  known. 

Not  known. 

992.0  (assumed  datum). 
992.0 

981.5  (design). 

981.0  (design). 

982.0  (field). 

982.0  ( es  timated ) . 

Not  known. 


Top  of  Dam 
Normal  Pool 


2800 

2600 


Storage  (acre-feet). 


Top  of  Dam 
Normal  Pool 


403 

184 
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f .  Reservoir  Surface  (acres). 


Top  of  Dam 
Normal  Pool 

g.  Dam. 

Type 

Length 

Height 

Top  Width 
Upstream  Slope 
Downstream  Slope 
Zoning  (original  dam) 

Impervious  Core 
Cutoff 

Grout  Curtain 

h.  Diversion  Canal  and 
Regulating  Tunnel sT 

i .  Spillway. 

Type 


105 

85 


Earth. 

340  feet  (excluding  spill¬ 
way). 

12  feet  (field  measured; 
embankment  crest  to  down¬ 
stream  embankment  toe). 

Varies;  7  feet  minimum,  31 
feet  maximum. 

Varies;  3H:1V  minimum, 

2H:1V  maximum. 

Varies;  3H:1V  minimum, 

1H:2V  maximum. 

Earth  upstream  slope; 
partial  clay  core;  rock 
downstream  slope  (see 
Figure  4 ) . 

Partial  clay  core  in  ori¬ 
ginal  dam. 

Impervious  clay  cutoff 
reportedly  placed  along 
upstream  embankment  toe  of 
renovated  dam  (see  Fig¬ 
ure  2 ) . 

Remedial  grouting  performed 
in  1970-71  to  curtail 
seepage . 


None. 


Uncontrolled,  rectangular 
shaped,  concrete  channel 
with  an  ogee-like  weir. 


Crest  Elevation 
Crest  Length 
Outlet  Conduit. 

Type 

Length 

Closure  and  Regulating 
Facilities 


992.0  feet. 
50  feet. 


18-inch  diameter  cast  iron 
pipe. 

50  feet. 


Manually  controlled  up¬ 
stream  of  embankment  cen¬ 
terline  via  18-inch  dia¬ 
meter  sluice  gate  located 
at  the  inlet.  Gate  housed 
at  the  base  of  the  rein¬ 
forced  concrete  riser 
situated  along  the  upstream 
embankment  face.  Addi¬ 
tional  provisions  for  flow 
control  are  also  contained 
within  the  riser  via  stop 
logs . 

The  riser  is  accessible  by 
foot  from  the  embankment 
crest. 


Access 


SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  formal  design 
reports  or  calcualtions  are  available.  Information  pertaining  to 
the  design  of  the  original  and  present  facilities  is  contained  in 
PennDER  files  in  the  form  of  three  drawings  dated  1927,  1954  and 
1968  (see  Figures  2,  3,  and  4).  In  addition,  these  files  contain 
the  state  construction  permit  application  reports,  dated  1925  and 
1955,  which  contain  brief  descriptions  of  the  design  aspects  of  the 
original  and  renovated  facilities. 

b.  Design  Features . 

1.  Embankment.  Details  of  the  basic  embankment  design 
are  presented  in  Figures  2  and  4.  As  indicated,  the  present  facil¬ 
ity  was  constructed  atop  the  original  earth  embankment  (see  Fig¬ 
ure  4).  Specific  design  features  are  obscured  since  much  of  the 
embankment,  as  viewed  by  the  inspection  team,  differed  in  dimension 
and  cross-section  from  that  shown  in  Figure  2 .  The  renovated 
embankment,  constructed  in  1957,  was  designed  with  2H:1V  upstream 
and  downstream  slopes  and  a  10-foot  minimum  embankment  crest  width. 
The  embankment  crest  observed  by  the  inspection  team  varied  in 
width  from  seven  feet  near  the  left  spillway  wingwall  to  31  feet 
just  left  of  the  outlet  conduit  and  then  to  18  feet  near  the  left 
abutment.  Both  of  the  embankment  faces  are  irregular.  The  up¬ 
stream  slope  varies  from  2H:1V  to  3H:1V  and  the  downstream  slope 
from  1H:2V  to  3H:1V.  The  steepest  downstream  embankment  slope 
coincides  with  the  broadest  section  of  the  embankment  crest  about 
100  feet  left  of  the  spillway.  A  partial  clay  core  along  the 
embankment  centerline  and  an  impervious  clay  cutoff  along  the 
upstream  embankment  toe  are  apparent  in  the  available  drawings  and 
are  discussed  in  state  permit  reports.  Little  information  is 
available,  however,  concerning  the  embankment  foundation.  The 
foundation  is  known  to  have  been  extensively  grouted  in  1970-71  in 
an  effort  to  reduce  substantial  seepage. 

2 .  Appurtenant  Structures. 

a)  Spillway.  Design  features  of  the  spillway  are 
presented  in  Figures  2  and  3.  As  indicated,  the  spillway  is  an 
uncontrolled,  rectangular  shaped,  concrete  channel  with  an  ogee¬ 
like  weir  located  at  the  right  abutment.  The  length  of  the  spill¬ 
way  crest  is  50  feet.  The  structure  is  tied  into  the  embankment  on 
both  sides  with  18-inch  thick  concrete  key  walls  that  reportedly 
are  carried  to  impervious  foundation  material.  The  spillway  was 
designed  to  discharge  into  a  rock  lined,  trapezoidal  shaped  channel 
extending  to  the  original  streambed,  a  distance  of  about  130  feet. 
However,  subsequent  to  completion  of  the  project  in  1957,  an  access 
road  was  constructed  along  the  downstram  embankment  toe.  Dis¬ 
charges  from  the  spillway  are  now  routed  through  a  5- foot  diameter 
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concrete  culvert  beneath  the  road  embankment.  The  upstream  portion 
of  the  spillway  right  wingwall,  was  buttressed  by  a  concrete  wall 
in  1968  as  shown  in  Figure  3. 

b)  Outlet  Conduit .  Design  features  of  the  outlet 
conduit  are  presented  in  Figure  2 .  As  indicated,  the  outlet  con¬ 
duit  is  an  18-inch  diameter  cast  iron  pipe  with  the  inlet  located 
at  the  base  of  a  reinforced  concrete  riser,  and  the  outlet  at  the 
downstream  embankment  toe.  The  concrete  riser  is  situated  on  the 
upstream  side  of  the  embankment,  approximately  95  feet  to  the  left 
of  the  spillway.  Figure  2  depicts  the  conduit  as  being  totally 
encased  in  concrete;  whereas,  correspondence  contained  in  PennDER 
files  indicates  merely  that  the  conduit  is  placed  on  a  concrete 
cradle.  Flow  through  the  outlet  is  controlled  by  means  of  an 
18-inch  diameter  sluice  gate  located  at  the  inlet.  The  gate  is 
manually  operated  from  atop  the  riser  structure.  Additionally,  the 
riser  contains  an  operable  set  of  wooden  stop  logs  which  are  also 
used  to  regulate  drawdown. 

c.  Specific  Design  Data  and  Criteria.  Available  design  data 
is  limited  primarily  to  the  information  contained  in  the  1925  and 
1955  state  permit  application  reports  and  provided  on  Figures  2  and 
4.  No  information  relative  to  specific  design  procedures  or  tech¬ 
niques  utilized  was  obtained. 


2.2  Construction  Records. 

No  formal  construction  records  are  available  for  the  original 
facility  built  in  1926,  or  for  the  present  facility  built  in  1955. 
PennDER  files  contain  photographs  and  correspondence  accumulated 
during  the  years  of  construction;  however,  there  is  no  information 
pertaining  to  specific  construction  aspects  or  techniques  such  as 
compaction  procedures . 


2.3  Operational  Records. 

No  records  of  the  day-to-day  operation  of  this  facility  are 
available. 


2.4  Other  Investigations. 

Formal  state  inspection  reports  are  contained  in  PennDER  files 
for  the  years  1928,  1929,  1931,  1935,  1938,  1965  and  1969. 

No  formal  engineering  reports  are  available;  however,  some 
miscellaneous  data  pertaining  to  the  grouting  program  performed  in 
1970-71  is  reportedly  contained  within  the  files  of  RKR  Hess 
Associates,  Inc.  (formerly  the  E.C.  Hess  Company)  of  Stroudsburg, 
Pennsylvania. 


2.5 


Evaluation. 


The  available  data,  coupled  with  the  information  obtained 
during  the  visual  inspection,  are  considered  adequate  to  make 
reasonable  Phase  I  assessment  of  the  facility. 
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SECTION  3 
VISUAL  INSPECTION 


9 


3.1  Observations . 

a.  General.  The  general  appearance  of  the  facility  suggests 
it  to  be  in  fair  condition. 

b.  Embankment.  ^Observations  made  during  the  visual  inspec¬ 
tion  indicate  the  embankment  is  in  fair  condition.  The  structure 
is  characterized  as  very  irregular  and  poorly  aligned  both  hori¬ 
zontally  and  vertically  £see  -Photographs— 1-r— 2 ,  3,  and  4).  The 
downstream  embankment  toe  is  partially  inundated  by  water  that  may 
be  attributable  to  seepage  through  the  embankment  and/or  leakage 
through  or  around  the  conduit  (see  -Photographs  2,  3  and  7).  The 
water  is  trapped  in  a  trough  area  between  the  embankments  of  the 
dam  and  the  downstream  roadway.  The  condition  may  be  exaggerated 
because  the  drainage  culvert  under  the  road  appears  to  be  partially 
obstructed  fsee-Photograph-S ) .  Minor  erosion  was  observed  along 
both  the  upstream  and  downstream  dam  faces.  Although  particularly 
evident  along  the  upstream  slope  adjacent  the  outlet  riser  and 
along  the  steepest  portions  of  the  downstream  slope,  the  erosion  is 
not  considered  to  be  significant  at  this  time  (see -Photographs  2,-3 

*nd~4?.  Field  measurements  indicate  low  areas  along  the  embankment  \ 

crest  between  one-half  and  two  feet  below  the  elevation  of  the  left 
spillway  wingwall.  The  crest  is  covered  with  gravel  and  the  slopes 
with  weedlike  vegetation.  ^  _ 

c .  Appurtenant  Structures. 

1.  Spillway.  The  condition  of  the  spillway  is  con¬ 
sidered  to  be  fair.  Minor  concrete  deterioration  was  observed  to 
be  occurring  over  most  of  the  structure.  Spalling  and  cracking  was 
evident  in  the  right  wingwall  (see  Photograph  12)  while  horizontal 
and  vertical  cracking  could  be  seen  along  much  of  the  weir.  The 
roadway  culvert  immediately  downstream  of  the  weir  appears  to 
potentially  impose  a  restriction  to  unimpeded  spillway  flow  by 
constricting  the  channel. 

2.  Outlet  Conduit.  The  outlet  conduit  was  operated 
briefly  in  the  presence  of  the  inspection  team  and  was  found  to  be 
functional.  The  discharge  end  of  the  conduit  at  the  downstream 
embankment  toe  is  completely  inundated  and  was  not  observed  (see 
Photograph  7).  The  valve  control  mechanism  appears  adequately 
maintained;  however,  the  wooden  entry  door  to  the  interior  of  the 
riser  is  deteriorating  and  should  be  replaced.  The  stop  logs 
within  the  tower  are  deteriorated  and,  although  they  function  only 
as  a  means  of  regulating  pool  levels  when  the  sluice  gate  is  fully 
open,  they  should  be  replaced. 

d.  Reservoir  Area.  The  general  area  surrounding  the  res¬ 
ervoir  is  characterized  by  steep  slopes  that  are  heavily  wooded. 

The  hillsides  adjacent  the  lake  are  heavily  developed  with  numerous 
permanent  and  seasonal  dwellings  (see  Figure  1,  Appendix  E). 


A 
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e.  Downstream  Channel.  Discharges  from  Monroe  Lake  Dam  are 
channeled  into  Bear  Swamp  Run  which  flows  south  through  a  steep, 
narrow  valley  with  steep  and  heavily  forested  confining  slopes. 
Approximately  6000  feet  downstream,  Bear  Swamp  Run  converges  with 
Marshall  Creek.  Marshall  Creek  also  flows  in  a  southerly  direction 
parallel  to  a  local  township  road  that  leads  to  the  community  of 
Marshalls  Creek,  Pennsylvania  about  five  miles  downstream  of  Monroe 
Lake  Dam.  At  least  10  or  12  homes  are  located  along  the  banks  of 
Marshall  Creek  within  several  feet  of  the  streambed.  It  is  esti¬ 
mated  that  approximately  40  to  50  persons  could  be  affected  and 
substantial  property  damage  incurred  in  the  event  of  an  embankment 
breach.  Consequently,  the  hazard  classification  is  considered  to 
be  high. 


3.2  Evaluation . 

The  overall  condition  of  the  facility  is  considered  to  be 
fair.  The  visual  inspection  revealed  several  deficiencies  re¬ 
quiring  remedial  attention.  Efforts  should  be  made  to  clear  the 
culvert  beneath  the  roadway  at  the  downstream  embankment  toe  and  to 
allow  the  water  to  drain  from  around  the  outlet  conduit.  Subse¬ 
quently,  the  location  and  rates  of  any  seepage  and/or  leakage 
should  be  evaluated.  The  grade  of  the  entire  embankment  crest 
should  be  raised  to  conform  with  the  level  of  the  top  of  the  right 
spillway  wingwall  (assumed  design  crest  elevation  996.0  feet). 
Cracking  and  spalling  associated  with  the  spillway  concrete  should 
be  repaired.  The  entry  door  and  stop  logs  associated  with  the 
outlet  riser  should  be  replaced. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 

The  facility  is  essentially  self-regulating.  That  is,  excess 
inflow  discharges  automatically  over  the  spillway  and  is  directed 
downstream.  Typically,  the  outlet  conduit  is  closed;  however,  it 
was  demonstrated  to  the  inspection  team  that  the  closure  device 
(sluice  gate)  is  operable.  No  formal  operations  manual  is  avail¬ 
able. 


4.2  Maintenance  of  Dam. 

No  formal  maintenance  program  exists  at  this  facility.  The 
Monroe  Lake  Property  Owners  Association,  Inc.  performs  whatever 
maintenance  is  necessary  based  primarily  on  the  recommendations  of 
state  inspectors.  The  Association  keeps  the  facility  in  a  somewhat 
orderly  conditon  by  cutting  excess  vegetation  along  the  crest  and 
removing  debris  from  the  slopes  when  necessary.  No  formal  main¬ 
tenance  manual  is  available. 


4.3  Maintenance  of  Operating  Facilities. 

No  regular  maintenance  is  reportedly  performed  on  the  outlet 
conduit  or  its  operating  equipment. 


4.4  Warning  System. 

No  formal  warning  system  is  presently  in  effect. 


4.5  Evaluation. 

No  formal  operations  or  maintenance  manuals  are  available  for 
the  facility,  but,  are  recommended  to  ensure  proper  future  care  and 
operation.  In  addition,  a  formal  warning  system  should  be  developed 
and  incorporated  into  any  such  manuals. 
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SECTION  5 

HYDROLOG I C/HYDRAULIC  EVALUATION 


5.1  Design  Data. 

No  formal  design  reports  or  calculations  are  available.  A 
state  construction  permit  application  report,  dated  1955,  indicates 
the  spillway  was  designed  with  a  discharge  capacity  of  about 
1400  cfs  based  on  a  spillway  opening  50  feet  long  and  four  feet 
deep  (as-built),  using  3.5  as  the  coefficient  of  discharge.  The 
design  capacity  exceeded  1955  state  requirements  and  was  subse¬ 
quently  approved. 


5.2  Experience  Data. 

Daily  records  of  rainfall  and/or  spillway  discharges  are  not 
available. 


5.3  Visual  Observations . 

On  the  date  of  the  inspection,  conditions  were  observed  that 
could  potentially  hamper  the  spillway  from  functioning  as  designed. 
Specifically,  the  culvert  beneath  the  road  downstream  of  the  spill¬ 
way  is  insufficiently  sized  to  pass  maximum  expected  spillway 
flows.  In  addition,  the  elevation  of  the  top  of  the  road  above  the 
culvert  was  field  measured  as  being  higher  than  the  elevation  of 
the  spillway  crest.  Thus,  high  tailwater  conditions  will  be 
created  and  the  discharge  efficiency  of  the  spillway  will  be 
reduced  accordingly  as  the  weir  is  inundated  (see  Appendix  D, 

Sheets  8  through  14 ) . 


5.4  Method  of  Analysis . 

The  facility  has  been  analyzed  in  accordance  with  the  proce¬ 
dures  and  guidelines  established  by  the  U.S.  Army,  Corps  of  Engi¬ 
neers,  Baltimore  District,  for  Phase  I  hydrologic  and  hydraulic 
evaluations.  The  analysis  has  been  performed  utilizing  a  modified 
version  of  the  HEC-1  program  developed  by  the  U.S.  Army,  Corps  of 
Engineers,  Hydrologic  Engineering  Center,  Davis,  California. 
Analytical  capabilities  of  the  program  are  briefly  outlined  in  the 
preface  contained  in  Appendix  D. 


5.5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF).  In  accordance  with  proce¬ 
dures  and  guidelines  contained  in  the  National  Guidelines  for 
Safety  Inspection  of  Dams  for  Phase  I  Investigations,  the  Spillway 
Design  Flood  (SDF)  for  Monroe  Lake  Dam  ranges  between  the  1/2  PMF 
(Probable  Maximum  Flood)  and  the  PMF.  This  classification  is  based 


on  the  relative  size  of  the  dam  (small),  and  the  potential  hazard 
of  dam  failure  to  downstream  developments  (high).  Due  to  the  high 
potential  for  damage  to  downstream  structures  and  possible  loss  of 
life,  the  SDF  for  this  facility  is  the  PMF. 

b.  Results  of  Analysis.  Monroe  Lake  Dam  was  evaluated  under 
normal  operating  conditions.  That  is,  the  reservoir  was  ini tally 
at  its  normal  pool  or  spillway  elevation  of  992.0  feet,  with  the 
spillway  weir  discharging  freely.  The  outlet  conduit  was  assumed 
to  be  nonfunctional  for  the  purpose  of  analysis,  since  the  flow 
capacity  of  the  conduit  is  not  such  that  it  would  significantly 
increase  the  total  discharge  capabilities  of  the  dam  and  reservoir. 
The  spillway  consists  of  an  uncontrolled,  rectangular- shaped  con¬ 
crete  channel  with  an  ogee-like  weir.  The  effects  of  expected 
tailwater  resulting  from  the  backup  of  water  behind  the  culvert  and 
roadway  embankment  immediately  downstream  from  the  dam  were  taken 
into  account  in  the  spillway  rating  curve.  All  pertinent  engi¬ 
neering  calculations  relative  to  the  evaluation  of  Monroe  Lake  Dam 
are  provided  in  Appendix  D. 

Overtopping  analysis  (using  the  modified  HEC-1  computer  pro¬ 
gram)  indicated  that  the  discharge/storage  capacity  of  Monroe  Lake 
Dam  can  accommodate  only  about  30  percent  of  the  PMF  (SDF)  prior  to 
embankment  overtopping.  Under  PMF  conditions,  the  dam  was  inun¬ 
dated  for  about  8.5  hours  by  depths  of  up  to  1.7  feet.  For  the 
1/2  PMF  event,  the  dam  was  overtopped  for  about  5.5  hours,  with  a 
maximum  depth  of  about  0.7  feet  (Appendix  D,  Summary  Input/Output 
Sheets,  Sheet  E).  Since  the  SDF  for  Monroe  Lake  Dam  is  the  PMF,  it 
can  be  concluded  that  the  dam  has  a  high  potential  for  overtopping, 
and  thus,  for  breaching  under  floods  of  less  than  SDF  magnitude. 

It  must  be  noted  that  if  the  embankment  crest  was  regraded  and 
restored  to  its  design  elevation,  the  facility  would  pass  and/or 
store  more  than  60  percent  of  the  PMF. 

As  Monroe  Lake  Dam  cannot  safely  accommodate  floods  of  at 
least  1/2  PMF  magnitude,  the  possibility  of  embankment  failure 
under  floods  of  less  than  1/2  PMF  intensity  was  investigated  (in 
accordance  with  Corps  directive  ETL-1110-2-234) .  Several  possible 
alternatives  were  investigated  since  it  is  difficult,  if  not  impos¬ 
sible,  to  determine  exactly  how  or  if  a  specific  dam  will  fail. 

The  major  concern  of  the  breaching  analysis  is  with  the  impact  of 
the  various  breach  discharges  on  increasing  downstream  water  sur¬ 
face  elevations  above  those  to  be  expected  if  breaching  did  not 
occur . 

The  modified  HEC-1  computer  program  was  used  for  the  breaching 
analysis  with  the  assumption  that  the  breaching  of  an  earth  dam 
would  begin  once  the  reservoir  level  reached  the  low  area  in  the 
embankment  crest.  Also,  in  routing  the  outflows  downstream,  the 
channel  bed  was  assumed  to  be  initially  dry. 

Five  breach  models  were  analyzed  for  Monroe  Lake  Dam.  First, 
two  sets  of  breach  geometry  were  evaluated  for  each  of  two  failure 
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times.  The  two  sets  of  breach  sections  chosen  were  considered  to 
be  the  minimum  and  maximum  probable  failure  sections.  The  two 
failure  times  (total  time  for  each  breach  section  to  reach  its 
final  dimensions)  under  which  the  two  breach  sections  were  inves¬ 
tigated  were  assumed  to  be  a  rapid  time  (0.5  hours)  and  a  prolonged 
time  (4.0  hours),  so  that  a  range  of  this  most  sensitive  variable 
might  be  examined.  In  addition,  an  average  possible  set  of  breach 
conditions  was  analyzed,  with  a  failure  time  of  1.0  hour  (Appen¬ 
dix  D,  Sheet  18). 

The  peak  breach  outflows  (resulting  from  0.35  PMF  conditions) 
ranged  from  about  1,120  cfs  for  the  minimum  section-maximum  failure 
time  scheme  to  about  15,290  cfs  for  the  maximum  section-minimum 
fail  time  scheme  (Appendix  D,  Sheet  20).  The  peak  outflow  result¬ 
ing  from  the  average  breach  scheme  was  about  5,910  cfs,  compared  to 
the  non-breach  0.35  PMF  peak  outflow  of  about  525  cfs  (Summary 
Input/Output  Sheets,  Sheets  E  and  J). 

Three  potential  centers  of  damage  were  investigated  in  the 
analysis.  At  Section  2  (see  Figure  1),  located  about  1.8  miles 
downstream  from  Monroe  Lake  Dam,  the  peak  water  surface  elevation 
resulting  from  the  maximum  section-minimum  fail  time  scheme  was 
about  6.2  feet  above  the  non-breach  level  (under  0.35  PMF  condi¬ 
tions),  and  about  2.4  feet  above  the  damage  level  of  the  nearby 
dwellings.  The  peak  water  surface  elevation  resulting  from  the 
average  breach  scheme  was  about  4.4  feet  above  the  non-breach 
level,  or  approximately  0.6  feet  above  the  damage  level  of  the 
existing  residences. 

The  peak  water  surface  elevations  at  Section  3 ,  about  3 . 3 
miles  downstream  from  the  dam,  resulting  from  the  average  breach 
scheme  and  from  the  maximum  section-minimum  fail  time  scheme  were 
about  6.2  to  8.1  feet,  respectively,  above  the  non-breach  levels, 
and  approximately  3.7  to  5.6  feet,  respectively,  above  the  damage 
levels  of  the  residences. 

0 

The  third  potential  damage  center  is  located  at  Section  4, 
about  4.0  miles  downstream  from  Monroe  Lake  Dam.  At  this  section, 
the  increases  in  the  peak  water  levels  resulting  from  the  two 
above  mentioned  failure  schemes  were  approximately  3.9  feet  and  4.8 
feet,  respectively,  above  the  non-breach  level.  These  levels  were, 
then,  about  3.1  and  4.0  feet,  respectively,  above  the  damage 
levels  of  the  existing  residences. 

The  consequences  of  dam  failure  can  better  be  envisioned  if 
not  only  the  increase  in  the  height  of  the  floodwave  is  considered, 
but,  also  the  great  increase  in  the  momentum  of  the  larger  and 
probably  swifter  moving  volume  of  water.  Therefore,  the  failure  of 
Monroe  Lake  Dam  would  most  likely  lead  to  increased  property  damage 
and  possibly  loss  of  life  in  the  downstream  regions. 
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5.6  Spillway  Adequacy. 

As  presented  previously,  Monroe  Lake  Dam  can  accommodate  only 
about  30  percent  of  the  PMF  prior  to  embankment  overtopping. 

Should  a  0.35  PMF  or  larger  event  occur,  the  dam  would  be  over¬ 
topped  and  could  possibly  fail,  endangering  downstream  residences 
and  increasing  the  potential  for  loss  of  life  in  the  downstream 
regions.  Therefore,  the  spillway  is  considered  to  be  seriously 
inadequate . 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 . 1  Visual  Observations. 

a.  Embankment .  The  embankment  is  considered  to  be  in  fair 
structural  condition.  Many  of  the  deficiencies  associated  with  the 
embankment  can  be  attributed  to  its  lack  of  uniformity,  which  makes 
routine  maintenance  difficult,  and  its  unusual  downstream  toe 
configuration  which  is  conducive  to  water  ponding  at  the  toe.  The 
source  of  the  presently  ponded  water  along  the  downstream  embank¬ 
ment  toe  should  be  ascertained  and  monitored  in  future  inspections. 
The  excessive  settlement  along  the  embankment  crest  increases  the 
potential  for  overtopping  and  subsequent  failure  by  reducing  avail¬ 
able  freeboard  and  providing  areas  where  erosive  flows  will  be 
concentrated.  Low  areas  along  the  embankment  crest  should  be 
filled  and  brought  up  to  uniform  grade  level  with  the  top  of  the 
right  spillway  wingwall  at  elevation  996.0  feet. 

b.  Appurtenant  Structures . 

1.  Spillway.  The  condition  of  the  spillway  is  con¬ 
sidered  to  be  fair.  Cracking  and  spalling  observed  to  be  occurring 
over  most  of  the  concrete  surfaces  of  the  structure  should  be 
repaired  while  the  deterioration  is  still  not  very  extensive.  In 
order  for  the  spillway  to  function  at  full  capacity,  the  roadway 
downstream  of  the  weir  requires  modification  to  eliminate  the 
potential  obstruction  to  high  spillway  flows.  Calculations  indi¬ 
cate  that  a  substantial  increase  in  the  discharge  capacity  of  the 
spillway  system  could  be  realized  if  the  currently  uneven  embank¬ 
ment  crest  was  uniformly  regraded  to  the  design  top  of  dam  level  at 
elevation  996.0  feet. 

2.  Outlet  Conduit.  The  outlet  conduit  is  operable  and 
currently  considered  to  be  in  good  condition.  The  discharge  end, 
which  was  inundated  during  the  inspection  and  not  observed,  should 
be  kept  clear  of  potential  obstructions.  In  addition,  the  small 
drainage  culvert  beneath  the  road  downstream  of  the  outlet  must  be 
kept  clear  in  order  to  allow  free  drainage  and  increased  visibility 
of  the  toe  area.  The  entry  door  and  stop  logs  associated  with  the 
outlet  riser  structure  should  be  replaced. 


6 . 2  Design  and  Construction  Techniques. 

No  information  is  available  that  details  the  methods  of  design 
and/or  construction. 


6.3  Past  Performance. 

Available  correspondence  indicate  that  the  performance  of  both 
the  original  and  renovated  facilities  has  been  only  fair  due  to 


structural  problems  which  have  required  substantial  remedial  work. 
The  existing  embankment  developed  a  serious  piping  problem  in  the 
late  1960's  and  was  grouted  in  1970-1971.  The  grouting  was  appar¬ 
ently  successful.  Cracking  and  differential  movements  were  also 
observed  in  the  spillway  right  wingwall  in  1968  and  were  subse¬ 
quently  repaired  by  a  concrete  buttress  wall. 


The  spillway  system  has  functioned  adequately  with  no  records 
of  embankment  overtopping. 

6.4  Seismic  Stability. 

The  dam  is  located  in  Seismic  Zone  No.  1  and  may  be  subject  to 
minor  earthquake  induced  dynamic  forces.  As  the  facility  appears 
sufficiently  stable,  it  is  believed  that  it  can  withstand  the 
expected  dynamic  forces;  however,  no  calculations  and/or  investi¬ 
gations  were  performed  to  confirm  this  opinion. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety.  The  results  of  this  evaluation  indicate  the 
facility  is  in  fair  condition. 

The  size  classification  of  the  facility  is  small  and  its 
hazard  classification  is  considered  to  be  high.  In  accordance  with 
the  recommended  guidelines,  the  Spillway  Design  Flood  (SDF)  for  the 
facility  ranges  between  the  1/2  PMF  (Probable  Maximum  Flood)  and 
the  PMF.  Due  to  the  high  potential  for  damage  to  downstream  struc¬ 
tures  and  possible  loss  of  life,  the  SDF  is  considered  to  be  the 
PMF.  Results  of  the  hydrologic  and  hydraulic  analysis  indicate  the 
facility  will  pass  and/or  store  approximately  30  percent  of  the  PMF 
prior  to  embankment  overtopping  at  the  low  area  in  the  embankment 
crest.  Breach  analysis  indicates  that  failure  under  a  0.35  PMF 
event  or  larger  could  lead  to  increased  downstream  damage  and 
potential  for  loss  of  life.  Thus,  based  on  screening  criteria 
provided  in  the  recommended  guidelines,  the  spillway  is  considered 
to  be  seriously  inadequate  and  the  facility  unsafe,  non-emergency. 

Calculations  also  indicate  that  if  the  embankment  crest  were 
uniformly  regraded  to  the  design  top  of  dam  level  at  elevation 
996.0  feet,  the  facility  could  pass  and/or  store  approximately  60 
percent  of  the  PMF.  Consequently,  the  facility  would  be  considered 
inadequate  rather  than  seriously  inadequate. 

In  addition,  the  spillway  capacity  could  be  increased  to  about 
75  percent  of  the  PMF  if  the  downstream  roadway  were  modified  to 
enable  unrestricted  flow. 

b .  Adequacy  of  Information.  The  available  data  is  con¬ 
sidered  sufficient  to  make  a  reasonable  Phase  I  assessment  of  the 
facility. 

c.  Urgency.  The  recommendations  listed  below  should  be 
implemented  immediately. 

d.  Necessity  for  Additional  Investigations.  Additional 
investigations  are  considered  necessary  to  further  assess  the 
spillway  adequacy  unless  remedial  measures  are  taken  to  uniformly 
regrade  the  embankment  to  the  design  top  of  dam  level  at  elevation 
996.0  feet. 


7 . 2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner  immediately: 

a.  Uniformly  regrade  the  embankment  crest  to  the  design  top 
of  dam  level  at  elevation  996.0  feet  under  the  direction  of  a 


registered  professional  engineer  experienced  in  the  construction  of 
earth  dams.  If  it  is  desired  not  to  perform  the  above  remedial 
work,  the  owner  should  immediately  retain  the  services  of  a  regis¬ 
tered  professional  engineer  experienced  in  the  hydrology  and  hy¬ 
draulics  of  dams  to  further  assess  the  adequacy  of  the  spillway  and 
prepare  alternative  recommendations  for  remedial  measures  deemed 
necessary  to  ma’  e  the  facility  hydraulically  adequate. 

b.  Clear  all  obstructions  from  the  road  culvert  immediately 
below  the  outlet  to  allow  the  inundated  area  along  the  downstream 
embankment  toe  to  drain  and,  subsequently,  locate  the  source(s)  of 
any  seepage  and/or  leakage.  Furthermore,  any  seepage  and/or  leak¬ 
age  observed  should  be  assessed  in  all  future  inspections  noting 
any  turbidity  or  changes  in  rate  of  flow. 

c.  Repair  the  deteriorated  concrete  associated  with  the 
spillway  weir  and  wingwalls. 

d.  Replace  the  deteriorated  entry  door  and  wooden  stop  logs 
associated  with  the  outlet  riser. 

e.  Develop  formal  manuals  of  operation  and  maintenance  to 
ensure  the  proper  future  care  of  the  facility.  Included  in  these 
manuals  should  be  a  formal  warning  system  to  notify  downstream 
inhabitants  should  hazardous  embankment  conditions  develop.  The 
system  should  include  provisions  for  around-the-clock  surveillance 
of  the  facility  during  periods  of  unusually  heavy  precipitation. 
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OUTLETS: 

PLAN  I  See  Figure  2,  Appendix  E.  Discharge  rating  curves  are  not  available. 
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MISCELLANEOUS 


GAI  CONSULTANTS.  INC. 


CHECK  LIST  NDI  ID  #  PA-°0633 

HYOROLOGIC  ANO  HYDRAULIC  PENNDER  ID  #  45~117 

ENGINEERING  DATA 

SIZE  OF  ORAINAGE  AREA:  1-1  square  miles. _ 

ELEVATION  TOP  NORMAL  POOL  992.0  STORAGE  CAPACITY:  184  acre-feet. 

ELEVATION  TOP  FLOOD  CONTROL  POOL  ~  STORAGE  CAPACITY:  _I _ 

ELEVATION  MAXIMUM  DESIGN  POOL:  -  STORAGE  CAPACITY:  ~ _ 

ELEVATION  TOP  DAM:  994.3  STORAGE  CAPACITY:  403  acre-feet. _ 

SPILLWAY  DATA 

CREST  ELEVATION:  992.0  feet. _ 

TYPE:  Uncontr°lled'  rectangular ,  concrete  channel  with  ogee-like  weir. 

CREST  LENGTH:  50  £eet- _ 

CHANNEL  LENGTH :  35  feet;  crest  to  downstream. roadway _ 

SPILLOVER  LOCATION:  Right,,  abutment _ _ 

NUMBER  ANO  TYPE  OF  GATES:  None' _ 

OUTLET  WORKS 

TYPE;  18- inch  diameter  cast  iron  pipe. _ 

LOCATION:  Approximate  center  of  embankment  ■ _ 

ENTRANCE  INVERTS:  981.5  feet. _ 

EXIT  INVERTS:  982.0  feet. _ 

EMERGENCY  DRAWOOWN  FACILITIES:  18-inch  diameter  sluice  gate  at  inlet. 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  None- _ 

LOCATION:  - _ 

RECORDS:  _ I _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Not  known- _ 
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APPENDIX  C 
PHOTOGRAPHS 


80  —  238— A 10 


MONROE  LAKE  DAM 
PHOTOGRAPH  KEY  MAP 


Photograph  1  View  across  the  embankment  crest  looking  toward  the  right  abutment. 


Photograph  5  View  of  the  outlet  conduit  control  mechanism  atop  the  reinforced  concrete 
riser  located  along  the  upstream  embankment  face. 
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Photograph  9  View  of  the  spillway  looking  upstream. 
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APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC  ANALYSES 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  1)  the  evaluation  of  the 
overtopping  potential  of  the  dam?  and  2)  the  estimation  of  the 
downstream  hydrologic-hydraulic  consequences  resulting  from 
assumed  structural  failures  of  the  dam.  Briefly,  the  computational 
procedures  typically  used  in  the  dam  overtopping  analysis  are  as 
follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph (s)  through  the  reser¬ 
voir  to  determine  if  the  event (s)  analyzed  would  overtop  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the  reservoir 
to  desired  downstream  locations.  The  results  provide  the  peak 
discharge (s) ,  time(s)  of  occurrence  the  peak  discharge (s) ,  and 
the  maximum  stage (s)  of  each  routed  hydrograph  at  the  downstream 
end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the  dam 
is  typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph ( s )  to  the  reser¬ 
voir. 

b.  Routing  of  the  inflow  hydrograph ( s )  through  the  reser¬ 
voir. 

c.  Development  of  a  failure  hydrograph ( s )  based  on  speci¬ 
fied  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph (s)  to  desired  down¬ 
stream  locations.  The  results  provide  estimates  of  the  peak  dis¬ 
charge  (s),  time(s)  to  peak  and  maximum  water  surface  elevation(s) 
of  failure  hydrograph (s)  for  each  location. 


HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 
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APPENDIX  F 


GEOLOGY 


Geology 


Monroe  Lake  Dam  is  located  in  the  glaciated  Pocono  Plateaus 
section  of  the  Appalachian  Plateaus  physiographic  province  of 
eastern  Pennsylvania.  This  area  is  characterized  topographically 
by  northeast-southwest  oriented  peaks,  a  low  to  moderate  north¬ 
ward  dip  and  a  regional  N55°E  strike.  Numerous  small  asymetrical 
anticlines  occur  with  steeply  dipping  south  limbs  and  gently 
dipping  north  limbs.  These  folds  are  superimposed  upon  a  broad, 
regional  synclinorium. 

The  area  is  covered  by  a  blanket  of  late  Wisconsin  age 
glacial  drift,  which  based  on  the  degree  of  weathering,  was 
probably  deposited  during  the  Woodfordian  stage.  The  drift  is  a 
mixture  of  rock  fragments  set  in  a  clay-silt-sand  matrix  and  is 
characteristically  a  clayey  sandy  silt  to  a  silty  sand,  loose  to 
moderately  compact.  This  lithology  of  the  glacial  drift  suggests 
that  it  was  derived  predominantly  from  the  underlying  bedrock  by 
glacial  erosion  during  the  ice  advance.  Specifically,  the  high 
sand  content  of  the  drift  reflects  the  frequent  occurrence  of 
sandstones  in  the  bedrock  sequence. 

The  development  of  transitional  type  peat  bogs  in  the  area 
is  closely  related  to  the  formation  of  undrained  depressions  in 
the  glacial  drift  through  modification  of  preglacial  drainage  by 
damming  of  valleys  and  plucking  of  bedrock. 

The  sedimentary  rock  sequence  underlying  the  glacial  drift 
in  the  area  of  the  dam  site  are  members  of  the  Susquehanna  Group 
of  Upper  Devonian  age.  From  drilling  records  of  seven  holes 
drilled  in  the  Monroe  Lake  area  (Table  5,  Atlas  214C,  Page  36), 
the  surficial  material  was  described  as  gravel  overlying  the 
Shohola  member  of  the  Catskill  Formation  and  varied  in  thickness 
from  eight  to  35  feet.  The  Shohola  member  consists  of  "inter- 
bedded  5-  to  25-  foot  thick  units  of  greenish-gray  and  grayish- 
red,  very  fine  to  medium  grained  sandstone  and  sandy  shale,  and 
lesser  medium-gray  to  medium  dark  gray  sandstone  and  shale. 
Sandstones  are  predominantely  low  rank  graywackes.  Beds  are  thin 
to  very  thick  and  most  have  simple  or  planar  sets  of  small  to 
medium  scale,  generally  low  angle  cross  stratification". 
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